Emphysematous pyelonephritis (EPN) is an acute severe necrotizing infection of the renal parenchyma and its surrounding areas, characterized by the presence of gas within the kidney and perinephric tissue. 1 It occurs almost exclusively in patients with diabetes mellitus.
ence of intraparenchymal gas within the left kidney and a dilatation of the ampulla and of the upper ureter ( Figure 1 ). The diagnosis of EPN was made. The admission urine culture later grew E. coli, sensitive to levofloxacin and meropenem, which were continued at the renal dosage. The 24-h proteinuria resulted very high; blood culture samples showed no bacterial growth. The patient's clinical condition progressively improved, the abdominal pain improved and a good glycemic control was achieved. A control CT scan was repeated after 8 days of antibiotic therapy and showed no more intraparenchymal gas and the dilatation was not more appreciable. The patient was discharged after a three-week-long hospitalization without fever, with normalized inflammatory markers, and an improved renal function (creatinine 2.9 mg/dL); though there was still a nephrotic-range proteinuria.
Discussion
First described in 1898, EPN is a rare, severe, necrotizing and gas-forming infection of the renal parenchyma and perirenal tissue. The pathogenesis is thought to involve different conditions: the presence of gas forming bacteria, high tissue glucose level, impaired tissue perfusion and a defective immune response. 3 It deserves special attention because of its life-threatening potential. Underlying poorly controlled diabetes mellitus is present in up to 95% of the affected patients. 2, 7 The mean age of patients with EPN is 60 years (range 37-83 years). 8 Women are affected six times more frequently than men. 3 The most common clinical manifestations of EPN are those of pyelonephritis such as dysuria, fever, nausea, vomiting, and flank pain. 5 Thrombocytopenia, acute renal function impairment, disturbance of consciousness and shock are sometimes the initial presentation and are associated with higher mortality. 8 Also bilateral EPN 3 and severe proteinuria 8 are associated with poor prognosis. The diagnosis of EPN is often delayed because the clinical manifestations are non-specific and not different from the classic symptoms of upper urinary tract infections. 9 Thus EPN requires a radiological diagnosis. Conventional radiography may demonstrate gas bubbles overlying in the perinephric tissue. Ultrasonography characteristically shows an enlarged kidney containing high-amplitude echoes within renal parenchyma. 10 CT is the imaging procedure of choice not only to confirm the presence and extent of parenchymal gas, but also to plane the treatment option. In 2000 Huang and Tseng proposed a radiological classification based on the location of the gas in the kidney (Table 2) . 8 This classification was to show the correlation between the class of EPN and its management. The treatment strategies include medical management (MM) only, percutaneous catheter drainage (PCD) plus MM, MM plus emergency nephrectomy and PCD plus MM plus emergency nephrectomy. 3 Traditionally, immediate nephrectomy has been considered to be essential to increase the chance of survival because the mortality rate in patients treated with antibiotics alone was around 40%. 8 Recently, percutaneous drainage has been reported as a kidney-saving and life-saving alternative to surgery. 11 However there are growing reports of successful medical treatment of EPN. [12] [13] [14] [15] According to these reports, our case could be considered treatable by antibiotics alone partly because of the rapid diagnosis and the adequate therapy provided.
We described the case of a woman affected by diabetes mellitus, presenting with symptoms and signs suggestive of pyelonephritis: dysuria, fever, vomiting and abdominal pain. Moreover we observed renal impairment and nephrotic-range proteinuria, which have usually been considered associated with worse prognosis. An early CT scan of the abdomen revealed the presence of intraparenchymal gas within the left kidney thus leading to the diagnosis of emphysematous pyelonephritis.
Our case is considered class 2 according to the classification of Huang and Tseng, since the gas was confined in the renal parenchymal without extension to the extra-renal space, and could be treated by PCD and MM. On the same day of the diagnosis the medical treatment was started. We empirically chose the antibiotic therapy (levofloxacin and meropenem) on the basis of the bacteria more frequently involved in the pyelonephritis in diabetic patients; we administered intravenous fluid and insulin in order to quickly achieve a good glycemic control. Our patient presented a good clinical response to conservative treatment and had a favorable outcome.
Conclusions
This case shows the importance of considering the possibility of EPN in patients, particularly those with diabetes, who present with symptoms of pyelonephritis. EPN requires a radiological diagnosis and the prompt diagnosis is fundamental to improve the outcome. Computed tomography is the imaging procedure of choice to confirm the presence and extent of parenchymal gas. However, the management of EPN still remains a controversial issue.
This case is of value because supports the evidence of a successful MM, used alone, in a case of an EPN confined to the renal parenchyma, thanks to an early diagnosis and a promptly started adequate antibiotic treatment.
